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Goleta Energy Storage Systems Facility —
Operational Noise Prediction Update

Goleta (SANTA BARBARA COUNTY)
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CNEL Calculation Worksheets

City of Goleta Noise
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05/29/24, MCS: the 40% fan ops conservatively includes
durations at 30% fan ops
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Goleta Energy Storage Systems Facility —
Operational Noise Prediction Update
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Goleta Energy Storage System Facility
Operational Noise Prediction Update

CNEL-calc_Tesla-Goleta_mcs061724.xlsx

MV inverters and substation HV transformer (no
MP cooling fans or PP3 units active)

Name

R1

R2

R3

R4

R5

R6

R7 - 1st floor
R7 - 2nd floor
R7 - 3rd floor
R8 - 1st floor
R8 - 2nd floor
R8 - 3rd floor
R9 - 1st floor
R9 - 2nd floor
R9 - 3rd floor
R10 - 1st floor
R10 - 2nd floor
R10 - 3rd floor
R11 - 1st floor
R11 - 2nd floor
R11 - 3rd floor

Dudek Project No. 10365.25

ID

R1

R2

R3
R4
R5

R6
R7FF
R7SF
R7TF
R8FF
R8SF
R8TF
ROFF
ROSF
ROTF
R10FF
R10SF
R10TF
R11FF
R11SF
R11TF

dBA

31
32.5
41.5
43.3
40.6
56.6
34.3
37.1

39

33
34.7
37.5
38.5

45
45.2
37.8
42.6
43.9
36.5
38.9
41.8

CNEL Calculation Worksheets
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Goleta Energy Storage System Facility
Operational Noise Prediction Update
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Megapacks (cooling fans at indicated capacity or speed; no

inverters/transformers or PP3 active units included)

Name

R1

R2

R3

R4

R5

R6

R7 - 1st floor
R7 - 2nd floor
R7 - 3rd floor
R8 - 1st floor
R8 - 2nd floor
R8 - 3rd floor
R9 - 1st floor
R9 - 2nd floor
R9 - 3rd floor
R10 - 1st floor
R10 - 2nd floor
R10 - 3rd floor
R11 - 1st floor
R11 - 2nd floor
R11 - 3rd floor

ID

R1
R2
R3
R4
R5
R6
R7FF
R7SF
R7TF
R8FF
R8SF
R8TF
ROFF
ROSF
ROTF
R10FF
R10SF
R10TF
R11FF
R11SF
R11TF

Dudek Project No. 10365.25

20%

dBA
44.5
43.6
54.3
52.9

55
53.6
45.5
48.8
49.6

44
47.5
48.1
49.3
54.8
55.1
49.3
53.7

54
47.6
51.3
51.8

40%

dBA
49.9

49
60.3

59
60.9
59.6
51.3
54.8
55.5
49.8
53.4

54

55
60.8

61
55.2
59.7

60
53.4
57.3
57.8

CNEL Calculation Worksheets
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Goleta Energy Storage System Facility CNEL Calculation Worksheets
Operational Noise Prediction Update

PP3 (units alone)

rpom: 1020 1290 1530 1770 2010 2280 2520 2790 2880

Name Row ID 35% 45% 53% 61% 70% 79% 88% 97% 100%
dBA dBA dBA dBA dBA dBA dBA dBA dBA

R1 5R1 31 36.9 41.9 46.4 49.1 51.9 53.6 56.3 56.8
R2 6 R2 28.9 34.7 39.8 44.1 46.8 49.7 51.6 54.3 54.8
R3 7R3 43.5 49.7 54.9 59 62 65.7 67.8 70.8 71.3
R4 8 R4 37 43.1 48.2 52.5 55.4 58.7 60.6 63.4 64
R5 9 R5 44 50.1 55.2 59.5 62.4 65.9 67.9 70.8 71.4
R6 10 R6 394 45.5 50.6 54.9 57.8 61.2 63.2 66.1 66.6
R7 - 1st floor 11 R7FF 30.1 36.1 41.2 45.5 48.3 51.5 53.4 56.2 56.7
R7 - 2nd floor 12 R7SF 33.7 39.8 45 49.2 52.2 55.6 57.7 60.6 61.2
R7 - 3rd floor 13 R7TF 35.2 41.3 46.4 50.6 53.5 57 59 61.9 62.5
R8 - 1st floor 14 R8FF 29.1 35.2 40.2 44.6 47.4 50.6 52.6 55.3 55.9
R8 - 2nd floor 15 R8SF 324 38.6 43.8 48 51 54.5 56.5 59.4 60
R8 - 3rd floor 16 R8TF 33.9 40 45.1 49.4 52.3 55.8 57.8 60.7 61.2
R9 - 1st floor 17 ROFF 33.8 39.7 44.8 49.1 51.9 55 56.9 59.6 60.2
R9 - 2nd floor 18 ROSF 40.3 46.4 51.5 55.7 58.6 62.1 64.2 67 67.6
R9 - 3rd floor 19 ROTF 40.6 46.7 51.9 56.1 59 62.5 64.6 67.5 68
R10 - 1st floor 20 R10FF 33.7 39.6 44.7 49 51.8 54.9 56.8 59.6 60.1
R10 - 2nd floor 21 R10SF 39.3 45.4 50.5 54.6 57.6 61.1 63.3 66.2 66.7
R10 - 3rd floor 22 R10TF 40.3 46.4 51.5 55.8 58.7 62.1 64.2 67.1 67.7
R11 - 1st floor 23 R11FF 32 37.9 43 47.3 50.1 53.2 55.2 57.9 58.5
R11 - 2nd floor 24 R11SF 35.8 41.9 47.1 51.3 54.2 57.7 59.8 62.7 63.3
R11 - 3rd floor 25 R11TF 37.6 43.8 48.9 53.1 56 59.5 61.5 64.4 65

CNEL-calc_Tesla-Goleta_mcs061724.xlsx Dudek Project No. 10365.25 CadnaA_PP3
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Review of Environmental | Requested by:
Noise Study for Project: | The City of Goleta

Goleta Battery Energy Dept. of Planning and
Storage System (BESS) Environmental Review
6864 & 6868 Cortona Dr. | Attn: Lisa Prasse

Goleta, CA Iprasse@cityofgoleta.org

1 Introduction

The City of Goleta has requested that 45dB Acoustics LLC (“45dB” herein) review
documentation for the Battery Energy Storage System (BESS) located at the above address, i.e.
“the Project”.

This document is a review of the report entitled Goleta Energy Storage Systems Facility
Operational Noise Prediction Update (dated June 20, 2024) by Dudek (their project/report
#10365) prepared for Tesla. We refer to this study throughout this review as “Dudek’s NTM
report”, which was prepared in 2024 to address the “augmentation” of the project design that
included (44) MP2XL Megapacks, one (1) 42 MV A substation and (22) medium-voltage
inverters, plus the “augmentation” of Tesla PowerPack or “PP3” units. 45dB was not provided
Dudek’s original Noise Technical Memo (NTM); however, there is enough information in their
2024 NTM report to provide a professional opinion on the methodology and outcomes.

We also reference Acoustical Analysis Peer Review DRAFT for Cortona Drive Battery Energy
Storage System by Bruce Walker, Ph.D, INCE Bd. Cert. (dated July 16, 2020), prepared for the
City of Goleta Department of Planning and Environmental Review; we refer to this study
throughout this report as “Dr. Walker’s report”. Dr. Walker’s review focused on the original
noise study prepared by Rincon Consultants, prior to “augmentation”, entitled Noise
Memorandum Update for the Cortona Drive Battery Energy Storage Facility Project, 6864 and
6868 Cortona Drive, Goleta, California (dated January 22, 2021). Rincon prepared their study
for Goleta Energy Storage, LLC (Rincon project/report # 19-08526); we refer to this study
throughout this report as “Rincon’s report”.

Measurements of the existing, pre-Project ambient or background sound levels were conducted
by Rincon in 2019. 3D noise propagation modeling and assessment of compliance was done by

This report (including any enclosures and attachments) has been prepared for the exclusive use and benefit of the addressee(s)
and solely for the purpose for which it is provided. No part of this report shall be reproduced, distributed or communicated to
any third party without written permission. We do not accept any liability if this report is used for an alternative purpose from
which it is intended, nor to any third party.
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45dB Acoustics, LLC Review of Goleta BESS

Rincon for the original project, then Dudek re-modeled and analyzed the project for the Project’s
design changes.

This review intends to provide an additional independent opinion of primarily the Dudek report,
while providing additional clarity and background on factors that can affect the outcome and
conclusions of 3D noise modeling, considerations of rotating mechanical equipment/machinery
that have perhaps only in part been addressed by previous reports, as well as provide conclusions
and recommendations for the City of Goleta for this Project.

2 Applicable Regulations/Criteria

In the City’s Noise and Land Use Compatibility Matrix®, residential Land Uses are considered
Conditionally Acceptable in the CNEL 60 to 65 dBA range, whereas levels in the CNEL 65 to 75
dBA range are Normally Unacceptable, discouraged, and requiring a detailed analysis and noise
insulation/mitigation features. These CNEL ranges are to be adjusted downward by 5 dB due to
the presence of audible tones. We concur that the criteria utilized to reach a finding of
compliance were correctly utilized; however there remains the question of if the actual noise
levels produced by the operating Project are higher than predicted, or would/have elicit
complaints.

An oft-cited characteristic of changes in noise level is that a 3-dB increase or decrease in noise
level is considered to be barely audible to the average healthy ear. This “rule of thumb” was
found through listening tests conducted with a constant sound (generally, Leq). It would be
erroneous to apply this Leq characteristic to the 24-hour CNEL and conclude that a change in
CNEL of less than 3 dB would not be audible. On the contrary—a 3-dB change in a CNEL level
could mean that a proposed/new sound source much larger increase in hourly or shorter-duration
levels while operating but does not increase the CNEL by more than 3dB—though it may be
clearly audible when present, and potentially highly disruptive or annoying. This perhaps subtle
or overlooked distinction between Leq and CNEL noise levels is an aspect of considering
new/proposed sound sources where caution is highly advisable. It can be the case, depending
upon how high a sound level of the proposed sound source when operating and its degree of
intermittency, that the CNEL level only increases a few decibels but when operating, the sound
source is clearly audible and therefore have a likelihood for annoyance.

As Dr. Walker’s previous review and Rincon’s report pointed out, there is also a Public Peace
and Welfare Code (9.09.020) which discusses noise nuisances. Tonal noise sources (such as the
BESS Project) that operate intermittently all hours of the day and night, in an area that was
previously dominated by highway noise and an occasional train, could be considered a nuisance
by some.

! City of Goleta Code of Ordinances: https://ecode360.com/44356913
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3 Pre-Project Measurements

Measurements of the ambient environment were conducted as part of Rincon’s 2019 study. The
24-hour measurement location (“LT1”, mid-way along the northeastern property line of the
BESS facility) was determined to be CNEL 65, while hourly LAeq levels measured in 2019
ranged from 52 dBA (for the 1:00-2:00 am hour) up to 64 dBA (for the 6:00-7:00 am hour). The
twenty-four measured hourly Leq levels determined the CNEL level of 65 dBA at the LT-1
location. Periods of quiet still exist even here near Highway 101—Dr. Walker’s report showed
that the Los and Lo, i.e., the noise levels not exceeded during the quietest 5% and 10% of the
time, respectively, were as low as 47 dBA. The constant tonal sound levels from the BESS
equipment, which might be described by some as a “hum”, will be more noticeable at night.

4 Post-Installation BESS Equipment Measurements

Measurements of the pre-Project ambient sound levels were conducted; however, it is this
Reviewer’s understanding that no measurements of the constructed operational Project have been
conducted. This leaves the possibility that the Project-related noise levels remain higher than
originally anticipated, for several reasons: (1) incorrect installation; (2) uncertainty/inaccuracy in
manufacturer-provided data; (3) inconsistent/incorrect duty cycles; (4) lack of operational noise
level measurements; and (5) manufacturing variability. These are discussed below:

1. Potential for Installation/Commissioning Errors: There is always a risk that equipment
may not be exactly installed as intended; this is certainly true for rotating mechanical
machinery/equipment that can be installed out-of-balance, for instance, which can cause
axial fans to whine, belts to hiss, etc. One must rely on the installers to commission the
equipment properly and as the manufacturer intended, which is not always the case. This
leaves the possibility, albeit perhaps unlikely, that noise levels emitted from the Project
may exceed those anticipated by previous noise studies completed prior to the Project’s
completion.

2. Inaccurate Manufacturer’s Emission Levels: There is also a risk that mechanical
equipment is installed correctly, but that the noise emitted from the Project is higher in
level than what the manufacturer claims or expects—this is particularly true if the
equipment is prototype in nature, since theoretical noise predictions of mechanical
equipment (if they exist) can be under- or over-predicted. And, of course, measurements
of equipment have their own uncertainties simply due to the sound measurement
equipment itself (which could have +/- 1dB if Type 1 engineering grade, or +/- 2dB if
Type 2 survey grade, equipment was utilized). If the sound power level of one or two
fans is off by 1 dB from the exact level, the error of ten fans would also be 1 dB, due to
the logarithmic addition of sound sources on a decibel scale. However, the error of forty
(40) fans would then be 7 dB (if all sound sources were located at a single point).
Similarly, with sixty (60) fans, this error becomes 8.8 dB higher (or lower) than expected.
Of course, these sound sources are distributed across the Project area and not located at a
single point, so the effect of this theoretical error is lessened; however, we aim to
illustrate that a small error in the sound power level emitted by a single source of sound
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such as a fan is compounded when tens of sources exist in a given project. It is unknown
whether Dudek, or Rincon for that matter, applied any factor of safety to account for the
uncertainty inherent in the manufacturer’s stated sound levels for the fans. This example
assumes incoherent sources; the possibility of coherent sources does exist and
compounds this potential concern somewhat.

3. Fan Operating Settings Errors: There also exists the possibility that operational duty
cycles, operational setpoints, etc. may not have been set correctly during equipment
commissioning. This reviewer has personally found situations where the fan settings of,
for example, HVAC equipment and wind energy farms, were not properly programmed
for the correct ambient temperature & humidity environments for the specific Project’s
geographical location and other project specifics, resulting in mechanical equipment
operating unnecessarily and more often than strictly needed, particularly at night when
ambient noise levels are lower and people wish to sleep. It is somewhat easy to have a
cooling fan set to “always on” rather than dependent upon temperature, electricity
demand, etc.

4. Operational Noise Level Measurements: Conducting sound pressure level
measurements of the operational Project could provide some degree of confidence that
the Project is operating as designed from a noise perspective. However, difficulties arise
when conducting measurements if it is unknown specific pieces of equipment were
operating at any given time, and at what operational settings, e.g., fan speed. A qualified
acoustical engineering consultant familiar with noise control of mechanical equipment
and has access to Project operational information is recommended.

5. Variability in Manufacturing: It can be difficult to discern if manufacturers’ predicted
noise emission levels are based upon actual field measurements, or simply a prediction
based upon physics principles and/or engineering modeling. Although Tesla’s Megapack
data was labeled as “Measurement Data”, and so we must assume that this equipment
was measured at least once, its Datasheet is labeled as “preliminary and subject to
change”. A full acoustical test report would have provided the test measurement
equipment utilized, when and how it was calibrated, and other details that are appropriate
when characterizing mechanical equipment sound emission data. Variability in
manufacturing means that declaring noise emission levels based upon just one
measurement set, without adding a “tolerance” or safety factor for the manufacturing
variability—not to mention imprecisions in sound level measurement equipment—is
appropriate and recommended. For context, in this Reviewer’s experience, it is common
to see a +/-1 to 2 dB total uncertainty in a single test result, and once several/many data
sets are gathered, this can increase to perhaps 3 or 4 dB when considered as a group or
type. This Reviewer suspects that a sufficient and appropriate safety factor is not always
applied by prototype equipment manufacturers—nor when acoustical consultants
consider the results of their modeling which use that data as inputs.
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5 Glazing Construction Details

Considerations in the previous Section 4 in sum may not rise to the level of concluding that the
predicted levels are significantly off from the real values. However, it is concerning that this
equipment has tones not only at 400 Hz, but also at 250 Hz, depending upon the “duty cycle” fan
1/3-octave data. Typical dual glazing windows and doors do not block the transmission of noise
very effectively at these low- to mid-range frequencies—this is referred to as an “incidence dip”
in the noise reduction or Transmission Loss of dual glazing. (Typical Transmission Loss values
for dual glazing is approximately 20 dB at these frequencies, whereas at higher frequencies this
climbs to 30 or 40 dB.) Dual glazing with dissimilar thicknesses of the panes/lights does mitigate
this to some degree; however, in this Reviewer’s experience, most typical construction does not
incorporate this technique and the single-number STC or OITC rating of the glazing does not
readily indicate its ability to block noise at specific frequencies. a potential effect is that
broadband traffic noise gets “filtered out” and lower-frequency tones can pass through the glass
to a (much) greater degree. This means that it is possible that, even with windows and doors
closed, the tone(s) emitted by the BESS facility has the potential to be audible inside the Cortona
Apartment dwellings. In an otherwise quiet room, particularly at night when background/ambient
traffic noise is lower and residents are intending to sleep, these tone(s) would be clearly audible
and more likely to cause annoyance. The Rincon report stated: “Additional mitigation measures
were included in the EIR that required the project to design and construct balcony barriers to shield the
second and third floor outdoor areas and reduce future noise level to 65 CNEL. However, the noise level
at the facade would remain 69 CNEL above the first floor and the project was also required to include
windows and doors with higher sound transmission class rating than required by the building code at
the upper floors.” As the EIR review was not part of this review scope, we can only hope that the
glazing specified attempted to address the 250 to 400 Hz variable-frequency tone(s).

6 Accuracy of Calculated/Modeled Results

3D modeling of noise propagation is a powerful tool to predict noise levels; however they are
only predictions. Several factors should be taken into account when evaluating model results.

6.1 Calculation Error

The ISO 9613-2 International Standard Acoustics — Attenuation of sound during propagation
outdoors, Part 2: General method of calculation (1996) is the most commonly-utilized
calculation method worldwide for outdoor noise propagation. For source-receiver distances of
less than 1000 meters and for source and receiver heights of less than 10 meters, the calculation
Standard states that estimated accuracy is +/- 1dB.

6.2 Order of Reflections

Dudek reported their assumptions of 68 degrees Fahrenheit, 70% relative humidity, and a ground
absorption factor of 0.5, which indicates a medium ground surface, like compacted soft ground
or lawns, with a moderate amount of sound absorption, all of which we concur is appropriate.
However, we note that Dudek’s study reportedly used one order of reflection. "Order of
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reflection” refers to the number of times a sound ray is modeled to reflect off any object in the
model—a first-order reflection is a sound bouncing off one surface, while a second-order
reflection bounces off two surfaces, and so on. With many sources and objects/buildings in a
given noise model, the computing time increases significantly with the number of reflections
taken into account. A setting of 2 or 3 reflections in the model would have been a more
conservative choice, while a setting of zero would have been the least conservative. Dudek
offered no reasoning for why one order of reflection was chosen. An estimated amount of
difference this would make for a model such as this is perhaps 1 dB, based upon our experience.

6.3 Factor of Safety or Safety Margin

It is unknown if any “factor of safety”” was applied to the original or revised modeling done by
Rincon Associates. Given the total number of sources, it would be appropriate to apply a safety
margin, i.e., simply adding 1 dB to each of the noise sources, in the model. This would have
brought the noise levels further toward the high end of the Normally Unacceptable range. We
consider this in our Conclusions and Recommendations.

6.4 Tonal Sources and Coherence

This Reviewer reiterates and agrees with Dr. Walker’s point that a large number of tonal sources
introduced to a community dominated by road and rail traffic has a higher probability of creating
a disturbance for nearby sensitive receivers. Dr. Walker writes: “A primary concern is that the
Report does not address Goleta Municipal Code 9.09.020 and 9.09.040 relative to the potential
subjective effect of introducing a large array of mechanical noise sources in an environment that
is currently dominated by sporadic transportation noises.” [Goleta’s Municipal Code includes
protectionary clauses for Disturbing the Peace]. Moreover, when receivers/humans have direct
line-of-sight to the sound source, there is often a psychoacoustic effect that they perceive the
noise as being louder than if it were blocked from view, which is the case for the upper-story
units facing the Project.

Calculation standard 1SO 9613-2 assumes sources do not correlate and are incoherent. But as Dr.
Walker’s report states, these are tonal sources which can add coherently?, i.e. be correlated. A
coherent sound source emits waves with the same frequency and a constant phase relationship,
while an incoherent source emits waves with random frequencies and phase differences. Dr.
Walker further points out, rightly so, that ISO 9613-2 assumes sources do not correlate and are
incoherent, and goes on to show that there is a possibility that these tonal sources could add
coherently when their phasing matches, albeit that it is only a 3% chance of a 5-dB
underprediction due to this coherence effect. It should be noted that this potential for additive,
coherent tonal sound sources is in addition to the +/- 1dB accuracy of the 1SO 9613-2 calculation
method.

Coherence can be intermittent. This means that, even if measurements of the actual operating
Project were to be carried out, it is possible, or even probable, that the measurements would not
capture the situation of coherently additive tones travelling at a rate of 6dB per doubling of

4 https://en.wikipedia.org/wiki/Coherence (physics)
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distance, even though this phenomenon could be intermittently occurring. As Dr. Walker stated it
in his report, “The tonality of off-site noise would also be inconsistent and randomly variable,
possibly making investigation of complaints difficult.”

To sum up the above regarding modeling accuracy versus real-world equipment operation, there
IS a possibility that the Project could be emitting higher levels of sound than were predicted in
the previous studies. This cannot be ascertained without a comprehensive measurement
campaign, which would need to be conducted by a qualified acoustical consultant.

7 Potential Mitigation Measures

An 8-foot-high barrier wall does little or nothing to mitigate levels at upper-story dwellings.
Raising the height of the (presumably 8-foot-tall) wall along the property line is expensive and
not as effective as sound-attenuating treatments above the cooling fans, since noise barriers are
most effective closer to the noise source. Dr. Walker’s report reviewing Rincon’s study
recommended that “The project should include a contingency for installing sound-attenuating
treatments above the cooling fans on some of the Megapacks nearest the property line with
Cortona Apartments. Sound barriers around the northerly side of some of the transformers and
the noisy components of the substation may also be advisable.” It is unknown if these were
included as conditions of approval for the Project or implemented. We concur that these would
be appropriate mitigation efforts to implement, should an exceedance be found to occur in the
future, equipment emission levels are louder than specified, or if qualified reports of
annoyance/nuisance are received from nearby residents, per Rincon’s “Contingency Measure for
Complaints” in their report, except that audible tones should be identified while the equipment is
operating and must use narrowband FFT rather than 1/3-octave or octave spectra. The 1ISO 1996-
2 Annex J Objective method for assessing the audibility of tones in noise — Engineering method
should be employed, by a qualified acoustical consultant, utilizing a calibrated IEC 61672
Class/Type 1 sound level meter.

8 Conclusions and Recommendations

e The revised Project has been shown to be compliant with Goleta’s Noise Element and
Code for overall noise exposure for sensitive land uses. However, the Noise Element and
Code, as well as the analysis by Rincon and Dudek, focus primarily on the CNEL and do
not explicitly consider or address hourly or short-duration/intermittent noise sources.

e The possibility still exists that the Project could, at least at times, exceed Goleta’s Noise
Element and Code, given the multiple factors of uncertainty of the manufacturer-provided
as well as error in any calculated/modeled noise levels. It is unclear if Tesla’s noise
emission data utilized in the previous studies was based upon actual measurements or
only theoretical predictions. It is unknown if a safety factor/margin was added to Tesla’s
documented sound emission data for inevitable measurement errors and manufacturing
variability. Given this, and potential inaccuracies of modeling/prediction of noise levels
of a large number of tonal mechanical noise sources, it would be prudent to conduct

page 7 of 8 environmental noise : building acoustics : solutions & control www.45dB.com


http://www.45db.com/

45dB Acoustics, LLC Review of Goleta BESS

measurements of the completed and operational Project, particularly if noise complaints
are received from nearby sensitive receptors.

e No post-installation, operational noise measurements of the BESS project exist to this
Reviewer’s knowledge. If qualified reports of annoyance/nuisance are received by the
City, per Rincon’s “Contingency Measure for Complaints” should be followed, however
we will add that audible tones should be identified while the equipment is operating and
must use narrowband FFT rather than 1/3-octave-band or octave-band spectra due to the
variable speed and frequency of the fans. The 1ISO 1996-2 Annex J Objective method for
assessing the audibility of tones in noise — Engineering method should be employed, by
a qualified acoustical consultant, utilizing a calibrated IEC 61672 Class/Type 1 sound
level meter. A qualified noise control engineering consultant should be sought for secific
mitigation measures to add to the project. Given the possibility of noise nuisance and
annoyance from tonal sources that run at any/all times of the day and night, and the
frequency of the tones (within the 250-400 Hz range) where dual glazing does not
typically block noise very effectively, it is advisable to consider Dr. Walker’s original
recommendation of “sound-attenuating treatments above the cooling fans on some of the
Megapacks nearest the property line with Cortona Apartments, as well as sound barriers
around the northerly side of some of the transformers and noisy components of the
substation.”

for 45dB Acoustics, LLC:

K4

Sarah Taubitz, Full Member INCE, ASA
Principal Consultant, Owner
ST@45dB.com
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August 6, 2025
City of Goleta
Department of Planning and Environmental Review
Attn: Lisa Prasse
Iprasse@cityofgoleta.org

Re: Goleta Energy Storage Systems Facility
Response to 45dB Acoustics Peer Review of Dudek Noise Technical Memorandum (June 20, 2024)

Dear Ms. Prasse:

Per the City’s request, | have reviewed the subject Peer Review (“Review of Environmental Noise Study”,
prepared for the City of Goleta by 45dB Acoustics [“45dB”] on April 25, 2025) that examined our June 20, 2024
Operational Noise Prediction Update (OPNU, or referenced by 45dB as “Dudek’s report”) for the subject Facility
and provided comments that the following responses aim to address. Many of the comments are addressed in
our November 7, 2024 revised Operational Noise Prediction Update; we have attached that memo for ease of
reference. The 45dB comments, and our offered responses that immediately follow, are summarized and
identified by Sections as they appear in the Peer Review.

Sections 2 and 3

The Peer Review acknowledges, here and under its Section 8 on page 7, that correct City noise assessment
criteria were applied. However, it raises a two-part “question” regarding: 1) actual Facility produced noise levels
being higher than predicted noise levels; and 2) whether operation of the Facility elicited noise complaints.
Furthermore, the comments assert that Facility operation noise may cause a “much larger increase” in hourly
levels as opposed to less than 3 dB changes of CNEL.

During a January 17-18, 2024 sound pressure level (SPL) survey that local Dudek personnel conducted,
outdoor sound levels were recorded at four different long-term (“LT”, a continuous 24-hour period) positions
along or near the Facility site boundary—representing each of four cardinal directions, as shown in Exhibit A.
Data from these SPL survey positions indicate that the hourly Loo values, which include acoustic contribution
from Facility operations, ranged narrowly between 49 dBA and 53 dBA at LT1, with most being below 50 dBA
during nighttime hours (10:00 p.m. to 5:00 a.m.) as shown in the data plots—also attached for reader
convenience, as are photographs of the deployed sound level meter at the time of the Facility operations noise
level survey. The LT1 monitoring position is in the vicinity of the nearest offsite noise-sensitive receptor of
concern: the western-most multi-floor, multi-family residential building of the Cortona Point Goleta Apartments
development located to the northeast of the Facility, and where Section 3 of Peer Review asserts 47 dBA was
measured by Rincon Consultants during its 2019 field survey. (However, for accurate value contrast, Table 1
of the cited “Walker Report” [Bruce Walker, July 16, 2020] shows a value of 48.0 dBA as the quietest Loo
sampled hour.) During nighttime hours, the decibel difference at LT1 between the 2024 hourly Loo value range
(i.e., 49 to 50 dBA) and this 2019 quietest hourly Loo is only one to two decibels (1-2 dB), and is thus generally
consistent with the predicted increase in CNEL at studied receptor positions R1, R2, or even at elevated
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receptor positions R9, R10, and R11. Consequently, Dudek finds that the potential “much larger increase” in
hourly sound levels claimed by the Peer Review is not supported by the measurement data.
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Exhibit A - 24-hour SPL Survey Positions in the Vicinity of the Operating Facility from January 17-18, 2024

As to the second question, it is our understanding based on feedback from the facility owner and operator that
there have been no noise complaints during the nearly one-and-a-half years of Facility operation.

Section 4

It appears that the Peer Review did not have an opportunity to review the outdoor ambient sound level survey
data collected in January 2024 and containing acoustic contribution of nominal Facility operations noise, as
introduced in the preceding response. Relevant measurement data converted to CNEL values inform the
revised ONPU that Dudek prepared for Tesla on November 7, 2024 (see attached). With calculated increases
to the outdoor ambient sound environment found compliant, there is no need to discuss the “possibility that
the Project-related noise levels remain higher” or the five “reasons” that the Peer Review presents.
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Section 5

The Peer Review draws attention to dual-pane glazing that the aforementioned Cortona Apartment dwellings
are likely to feature and rely upon for exterior-to-interior sound insulation (and thus help keep the interior
background sound levels of inhabited indoor spaces below City and state building code expectations, and
minimizing Facility noise intrusion). While such typical dual-pane residential glazing systems (e.g., an insulated
glazing unit assembly with overall 5/8” depth comprising two 1/8” glass lites separated by a 3/8” deep air-
space) do have relatively lower acoustical transmission loss in a range of the audible spectrum that the Peer
Review characterizes as an “incidence dip”, such alleged sound insulation weakness is, in practice, offset by
the other major component of a typical residential dwelling unit exterior facade through which outdoor sound
must travel: namely, the wall assembly, which is often—at a minimum—a 4”-deep wooden stud structure that
has exterior and interior layers of gypsum wallboard that enclose an air cavity filled with fibrous insulation. Such
an assembly performs better, in terms of acoustical transmission loss, than the glazing at the same range of
concerned audible frequencies. Hence, while a building facade completely spanned by glazing may potentially
deserve special attention, albeit unrelated to Facility noise compliance, the typical facade surface area
combination of such glazing and the non-glazing studded wall portion (representing the remaining and often
quantitatively dominant surface area fraction of the facade) yields a combined or net facade sound
transmission loss that helps offset this asserted “incidence dip.”

Section 6

The Peer Review proposes a number of decibel tolerances that should be considered, such as safety margins;
but it acknowledges that even increases in sound propagation modeling reflection order above the value of one
would “based upon our experience” yield “perhaps 1 dB” difference in the predicted results. Dudek chose a
reflection order of one because it is non-zero, and therefore appropriately accounts for at least a single bounce
of the calculated sound emission rays on intervening surfaces. Setting this model parameter to zero would
underestimate reflection effects and the resulting predicted levels associated with Facility operation noise
would be unduly lower than what Dudek has appropriately modeled and apparently validated with its January
2024 field sound level survey.

As for the potential of Facility operation noise tonality and coherence raised in sub-Section 6.4 of the Peer
Review, the measurement data from the Dudek-performed January 2024 survey does not support such
supposition. For example, the characterization of noise being “tonal” is often based upon the following criteria
from I1ISO 1996-2, when sound level at a one-third octave band center frequency (1/3-OBCF) is compared with
its adjoining neighbors (i.e., both lower and higher) on the acoustic spectrum:

o 5 dB or more if the center frequency of the tonal band is greater than 400 Hz;
e 8 dB or more if the center frequency of the tonal band is between 160 and 400 Hz inclusive; and

e 15 dB or more if the center frequency of the tonal band is below 160 Hz.

When a similar test is applied to the collected unweighted measurement data from LT41, which includes
gquantitative detail at a granularity of many adjoining frequency bands each approximately 42.6 Hz wide and
across the audible spectrum, not one instance of the above three criteria was satisfied at frequencies below
4,500 Hz and strongly suggests that such tones (and thereby potential for offsite listener annoyance) are not
present.
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Section 7

The Peer Review critiques the Facility’s perimeter wall as being ineffective for upper-story offsite receivers
associated with the nearby closest Cortona Apartments building, and suggests “sound-attenuating treatments
above the cooling fans” of the installed and operating Megapacks. The Dudek January 2024 field survey data,
including Facility operations acoustic contribution to the measured outdoor ambient sound environment, would
appear to support a finding that renders such “potential mitigation measures” unnecessary.

Section 8

The Peer Review summarizes its comments, and recommends that an operational noise survey be conducted
with appropriate instrumentation. Dudek has performed such a field survey, and has collected data with
adequate sound-measuring instrumentation that not only has helped empirically establish Facility operation
compliance with City noise standards based upon CNEL values, but has collected spectral information to help
demonstrate that tonal conditions from the aggregate of operating Facility systems have not apparently been
met.

Should you have any questions regarding this letter or need additional information, please contact me at
mstorm@dudek.com.

Sincerely,

" s
P Board Certificd

Mark Storm, INCE Bd. Cert.
Acoustic Services Manager

Attachments

e November 7, 2024 - Goleta Energy Storage Systems Facility - Operational Noise Prediction Update

e LT1 - Hourly Sound Levels from 10:00 a.m. PST 1/17/24 through 10:00 a.m. 1/18/24

e Sound Level Monitor Deployment Photographs - Sound Level Meter (SLM) at Position LT1
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Jessie Sager

Manager - Land Development, Surveying & Civil Engineering - Commercial Energy Deployment
Tesla

805 Cambridge Drive

Goleta, CA 93111

Subject:  Goleta Energy Storage Systems Facility
Operational Noise Prediction Update

Dear Ms. Sager:

On January 22, 2021, Rincon Consultants, Inc. (Rincon) prepared a Noise Memorandum Update (NMU) for the
Cortona Drive Battery Energy Storage Facility Project (Project), located on 6864 and 6868 Cortona Drive in Goleta,
California (City). The NMU, which was a follow-up to an original noise study that Rincon prepared in 2020, presented
a re-prediction of aggregate noise emission from proposed Project operating equipment, which was reduced from
eighty-four (84) Tesla Megapacks to sixty-two (62) and reflected a minor rearrangement resulting in some
Megapacks being moved further away from eastern and northeastern Project property lines. These newly predicted
Project operation noise levels were compared with relevant City thresholds and representative measurements of
pre-existing outdoor ambient noise levels collected in the fall of 2019. Rincon concluded that the revised Project
design would not change the conclusions of its Original Noise Memorandum (ONM), and the proposed Project would
continue to be consistent with the City’s noise and land use compatibility criteria and Noise Ordinance.

Since 2021, the design of the proposed Project changed again, and at your request, Dudek performed predictive
sound propagation modeling to re-evaluate its operational noise consistency with City requirements. Our
understanding that the Project now features a total of forty-four (44) 2-hour “MP2XL” model Megapacks connected
to an onsite 42 megavolt-ampere (MVA) substation transformer by twenty-two (22) medium-voltage (MV) inverters
and associated wiring and ancillary onsite components as illustrated in Exhibit 1. Although a noise barrier or wall is
not specified in the Project plans for the facility, Dudek was informed the new Cortona Point Apartments site
features an 8’-tall concrete masonry unit (CMU) wall along the northern boundary of the Project site. Our sound
prediction results and compliance assessment findings were presented in a noise technical memorandum (NTM)
dated November 23, 2022.

In April 2024, you informed us that as part of Tesla’s capacity maintenance agreement (CMA) with its customer,
the now-operating Project would be expected to incorporate a quantity of new Tesla Powerpack 3 (PP3)
augmentation units. Per your request and as detailed herein, Dudek has performed supplemental predictive sound
propagation modeling to re-evaluate Project operation noise that includes these PP3 units and determine
consistency with City requirements. All other Project features are unchanged from what was studied and presented
in the above-mentioned November 23, 2022 NTM.
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Attachment A
Glossary of Terms

Sound Pressure Levels and Decibels

The amplitude of a sound determines its loudness. Loudness of sound increases with increasing amplitude. Sound
pressure amplitude is measured in units of micro-Newton per square meter, also called micro-Pascal. One micro-
Pascal is approximately one-hundred billionths (0.00000000001) of normal atmospheric pressure. The pressure
of a very loud sound may be 200 million micro-Pascals, or 10 million times the pressure of the weakest audible
sound. Because expressing sound levels in terms of micro-Pascal would be very cumbersome, sound pressure level
in logarithmic units is used instead to describe the ratio of actual sound pressures to a reference pressure squared.
These units are called Bels. To provide a finer resolution, a Bel is subdivided into 10 decibels, abbreviated dB.

Sound pressure level alone is not a reliable indicator of loudness. The frequency, or pitch, of a sound also has a
substantial effect on how humans will respond. Although the intensity (energy per unit area) of the sound is a purely
physical quantity, the loudness or human response is determined by the characteristics of the human ear.

Human hearing is limited not only in the range of audible frequencies but also in the way it perceives the sound in
that range. In general, the healthy human ear is most sensitive to sounds between 1,000 Hertz (Hz) and 5,000 Hz,
and it perceives a sound within that range as more intense than a sound of higher or lower frequency with the same
magnitude. To approximate the frequency response of the human ear, a series of sound level adjustments is usually
applied to the sound measured by a sound level meter. The adjustments (referred to as a weighting network) are
frequency-dependent.

Human Sensitivity to Sound

Under controlled conditions in an acoustics laboratory, the trained, healthy human ear is able to discern changes
in sound levels of 1 dB when exposed to steady, single-frequency signals in the mid-frequency range. It is widely
accepted that the average healthy ear, however, can barely perceive noise level changes of 3 dB in outdoor
environments. A change of 5 dB is readily perceptible, and a change of 10 dB is perceived as twice or half as loud.
As discussed above, a doubling of sound energy results in a 3 dB increase in sound, which means that a doubling
of sound energy (e.g., doubling the volume of traffic on a road) would result in a barely perceptible change in sound
level.

Sound Propagation

Sound propagation (i.e., the passage of sound through a gaseous or fluid medium from a noise source to a receiver)
is influenced by several factors. These factors include geometric spreading, ground absorption, and atmospheric
effects, as well as shielding by natural and/or man-made features. Sound levels are attenuated at a rate of
approximately 6 dB per doubling of distance from an outdoor point source due to the geometric spreading of the
sound waves. Additional sound attenuation can result from man-made features such as intervening walls and
buildings, as well as natural features such as hills and dense woods. Atmospheric conditions such as humidity,
temperature, and wind gradients can temporarily either increase or decrease sound levels. In general, the greater
the distance the receiver is from the source, the greater the potential for variation in sound levels due to
atmospheric effects.
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